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Herriott  Cell  Concept 
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Herriott  Cell  Interferometer 
Diagnostic  Layout 
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Multiple  Reflections  Increase 
Instrument  Resolution 


High  number  of  passes  increase  sensitivity  to  electron  and 
neutral  phase  shifts  without  increasing  vibrational  noise 


Unbalanced  Beam  Intensities 
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Phase  Front  Distortion  Effects 
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Fundamental  Limit 
to  Ultimate  Resolution 
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of  Phase  Front  appears  as  a  decreased  S/N. 
not  introduce  systematic  error  to  measurement 


Data  Reduction 


“Electron  Density”  (1015  cm  3) 


vmrations  Negligible  Electron  Density  Negligible 

Only  Electrons  and  . ^  ^  (no  PPT  Current) 

Neutrals  Contribute 

Change  Analysis 
Technique 


Experimental  Results 
Show  Increased  Resolution 


Number  of  Passes 


Retro-reflecting  Configuration 


Point  Measurement  Technique 


Incident  □ 
Beam 


Configurations 


6  passes,  right  mirror  tilt  angle  -1.15 


Herriott  Cell  Electron  Density  Measurement 
1st  Significant  PPT  Model  Validation  in  30  Years  ! 


‘Point’  measurement  technique  developed  at  AFRL  allows 
measurements  on  small  thruster  geometries 


Neutral  Density: 
Model  and  Experiment 
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Electron  Density  Results 
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Two-Color  Data 
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Neutral  Density  Uncertainty 
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Peak  Electron  Density  Results 
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Direct  Comparison 
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External  Density  Measurements 


•Corresponding  external  electron 
density  measurements  (4±2xl015  c 


Vibrational  Noise  Effects 
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Effect  of  Multiple  Reflections 


Number  of  Passes 


Direct  Comparison 


